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fertilizer effect on solubility of, in soils, 
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hydrated, retention of phosphate by, 435 
presence of, in soils, discussion, 57 
presence of, in weak HCI soil extract, 389 
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382 
sulfate 
nitrification of, 228, 339 
nitrogen in, for sweet potatoes, 295 
Anions, essential, in acid soils, 429 
Apparatus, soil extraction, 332 
Bacillus— 
annulofaciens, 184 
aridii, 184 


everidipallens, 184 
indolfaciens, 185 
levanensis, 185 
multumerescens, 185 
nephii, 186 
subfuscus, 186 
Bacteria— 
microscopic method of studying, in soil, 
257-259 
Physiology and Biochemistry of (book 
review), 327 
Barley— 
composition of, 86 
sulfur and phosphorus content of, 451 
Base exchange— 
capacity of bentonite and of soils, 391 
equilibrium constant as criterion of min- 
eral identity, 390 
influence of fertilizers on, 377-384 
methods for determining, 377-380 
soil alumino-silicates active in, 385-398 
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composition of, 86 
string, manganese in, 152 
Bentonite, the base exchange of, and that 
of soils, 391 
Boron, influence of, on the potato plant, 
174 
Cabbage, manganese in, 149 
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content of barley, beans, sunflower, wheat, 
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cyanamide, nitrogen recovery from, 13 
nitrate for wheat in sand cultures, 441 
oxalate, precipitation of, in presence of 
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479-486 
oxide, effect of, on phosporus fixation, 
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reaction of seedlings to weak concentra- 
tions of HCl and, 471-478 
replaceable, in soils variously fertilized, 
381, 424 
Chlorine, effect on state of Al and Fe col- 
loids, 48, 55 
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Chlorosis, lack of manganese in ‘lime- 
induced, 27-31 
Colloids— 
aluminum in relation to soil, 47-59 
amount of, in soil by various methods, 
467 
dialysis of aluminum and iron, 50 
iron and aluminum, distribution in soil, 
317-325 
iron in relation to soil, 47-59 
water vapor absorption by soil, 469 
Corn— 
composition of, 86 
nitrogen in grain, stalks and cobs, 8 
stalks, composition and decomposition, 
159 
sulfur and phosphorus content of, 451 
Crops, nitrogen in, 8 
Culture solution, see nutrient solution 
Dialysis— 
colloidal state as determined by, 50 
experiments with soils, 320 
Drainage— 
land overlying artesian basins, 33-45 
sulfur losses through, 447 
Electrodes, antimony, for pH determination 
of soils, 107-111 
Electrodialysis and NH,Cl methods of de- 
termining exchangeable cations, 407-421 
Fertilizer— 
fish— 
ground, asa, 299 
nitrification of, 337 
potassium sources in, mixtures, 300 
rates of application of, effect on field, 299 
sewage sludge as, 455-458 
studies on— 
potatoes, 199-215, 351-362 
sweet potatoes, 291-304 
sulfur as a, 447 
Fertilizers— 
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exchangeable cations, 377-384 
nitrification, 224 
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Fish, ground, nitrification of, as affected by 
potassium, 337 
Grass, orchard, sulfur and phosphorus con- 
tent of, 451 
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as affected by— 
potassium applications, 337 
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sulfur additions to soils, 100, 104 
determination of the, with an antimony 
electrode, 107-111 
effect on— 
colloid state of Al and Fe, 57 
nitrification, 338 
Humus, precipitated, content of, in peat, 130 
Hydrochloric acid— 
extraction of soils for replaceable bases, 
381 
hydrogen-peroxide method for dispersing 
soils, 459 
reaction of seedlings to weak concentra- 
tions of, and Ca, 471-478 
stability of zeolites treated with, 388 
Hydrogen— 
exchangeable, and its relation to lime, 
370 
peroxide HCl method of dispersing soils 
for mechanical analysis, 459-470 
replaceable, in soils variously fertilized, 
382, 424 
Hydrometer— 
method for studying soils, comments on 
the, 261-263 
use of the, in mechanical analyses of soils, 
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anion effect on precipitation and disper- 
sion of, 47-59 
colloidal and soluble, distribution of, in 
soils, 317 
dialysing, from soils, 320 
extraction of— 
with BaCl, solution, 323 
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apparatus for examination of roots and 
nodules of, 403-405 
sulfur and phosphorus content of some, 
451 
Lignin in peat, 130 
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crops response to, on acid soils, 423-434 
effect on— 
dry matter of crop, 7 
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phosphorus fixation by muck soils, 284 
sulfur oxidation in soils, 104 
hydrogen-ion concentration in relation to, 
369 
liming factor of determining amount of, 
366 
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requirement, buffer method of determin- 
ing the, 363-375 
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factor, significance of, 366 
methods for, to definite pH, 369 
Magnesium— 
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peas, and corn, 86 
replaceable, in soils variously fertilized, 
382 
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effect on— 
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soil, 179-191 
Moisture, see also water 
growth of pineapples at different concen- 
trations of, 306 
relations to plant growth, discussion, 311 
Moss, sphagnum, decomposition of, 167 
Muck soils, fixation of phosphorus by, 282 
Mycorrhiza: an Account of Non-Pathogenic 
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Nitrate—see also sodium nitrate 
effect on state of Al and Fe colloids, 49, 53 
levels for market garden crops, 265-279 
Nitrates, distribution of, in fallow soil, 347- 
350 
Nitrification— 
ammonium sulfate, 228, 339 
as affected by— 
fertilizers, 224 
fish application, 337 
hydrogen-ion concentration, 338 
lime, 224 
potassium materials, 335 
soil texture, 224, 231 
sulfur, 224 
tankage application, 338 
dried blood, 229 
method of studying, 223 
studies with sandy loam 329-345 
Nitrogen— 
content— 
of peat, 128, 245 
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actinomycete, 190 
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fixing microérganisms of an arid soil, 
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forms of, in fertilizer mixtures for sweet 
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potato growth in, 173-176 
wheat growth in, 442 
Oak leaves, composition and decomposition, 
160 
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sulfur and phosphorus content of, 451 
Omeliansky, L. V. (obituary note), 255-256 
Organic— 
materials, composition of natural, and 
their decomposition in soils, 155-171 
nitrogen versus inorganic as fertilizer, 
205-295 
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composition of, 86 
manganese in, 151 
sulfur and phosphorus content of, 451 
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chemical nature of organic complexes in, 
113-136 
composition of some plant materials which 
give origin to, 133 
lignin and humus in, 130 
lowmoor and highmoor, composition, 125 
methods of analysis of, 123 
nitrogen distribution in, 128, 245 
profiles, chemical composition of various, 
239-250 
theories on the process of formation of, 116 
Penicillium chrysogenum, 189 
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retention of, by hydrated alumina, 435, 
439 
rock— 
effect of, on exchangeable calcium, 425 
use of, in nutrient solutions, 143 
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content of— 
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sunflower, beans, wheat, barley, peas 
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fixation of, by soils, 281-290 
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Pine needles, decomposition, 166 
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composition of, materials, 158 
distribution, relation to H-ion concentra- 
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Plants— 
absorption of inorganic elements by, 85-91 
composition of, grown in solutions and 
soils, 86 
pineapple, water relations of, 305-315 
Potassium— 
adsorption of, from different sources, 
329-345 
chloride, effect on— 
phosphorus fixation by soils, 286 
potato yields, 352 
content of sunflower, beans, wheat, barley, 
peas and corn, 86 
di-hydrogen phosphate for wheat in sand 
cultures, 441 
materials, comparison of, in fertilizer 
mixtures, 300 
replaceable, in soils variously fertilized, 
382 
sources for potatoes, a comparison of the, 
355 
sulfate, effect on potato yield, 352 
Potato— 
fertilize for the, 199, 351 
growth of, in culture solutions, 173-177 
sweet, fertilizer studies, 291-304 
Rock phosphate, effect on exchangeable 
calcium, 425 
Roots, apparatus for examination of, 403-405 
Rye, straw, composition and decomposition, 
159 
Sand cultures, growth of wheat in, 441-446 
Sewage sludge as fertilizer, 455 
Siberia, the perpetually frozen subsoil of, 
61-77 
Sodium— 
carbonate, extraction of soil with, 389 
chloride, effect on— 
nitrification, 341 
potassium replacement, 334 
nitrate— 
as N source for sweet potatoes, 295 
recovery of N from, application, 13 
replaceable, in soils variously fertilized, 
382 
Soil— 
acidity—see also H-ion concentration 
compostion of the, alumino-silicate and, 
385-398 
alumino-silicate active in base exchange, 
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apparatus for leaching, 332 
calcium, determination of, as oxalate, 479 
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Soil (continued) — 
fallow, distribution of nitrates in, 347-350 
fertility and colloidal behavior of soils, 
317-325 
grinding effect on absorption of water 
vapor by, 469 
microscopic method of studying bacteria 
in, 257-259 
moisture, relation to plant growth, dis- 
cussion, 311 
nitrate levels for garden crops, 265-279 
nitrogen-fixing microdrganisms of an arid, 
179-191 
Practical Study of the, (book review), 254 
profile, determination of volume-weight of 
soils in the, 217-219 
Science, Textbook in (book review), 83 
solution— 
absorption of elements from, by plants, 
86 
phosphate in the, 435 
texture, effect on nitrification, 224 
Soils— 
acid, crop response to lime on, 423-434 
acidity determination in, 102 
alkalinity determination in, 102 
aluminum and iron distribution in, 
317-325 
anions in, 429 
buffer capacity of, and lime requirement, 
363-374 
colloidal behavior of, 47-59, 317-325 
conductivity of, as affected by K fertiliz- 
ers, 337 
dispersion of, in mechanical analysis, 
459-470 
exchangeable cations, electrodialysis and 
NH.ClI methods of determining, 407-421 
formation of, in region of perpetually 
frozen subsoils, 69 
H-ion concentration— 
as affected by— 
exchangeable hydrogen, 369-370 
potassium chloride treatment, 286, 
337 
sulfur additions, 100 
determination with an antimony elec- 
trode, 107-111 
liming to a definite, 369 
hydrogen-peroxide-hydrochloric acid treat- 
ment of, 459-470 
hydrometer method for studying, 261-263 
liming factor of, 368 
mechanical analysis of— 


493 


by dispersion method, 459 
by hydrometer method, 233-238 
muck, fixation of phosphorus by, 282 
phosphorus fixation by, factors involved, 
281-290 
sandy loam, nitrification in, 333 
sulfate determination in, 95 
sulfur oxidation in limed and unlimed, 
93-105 
sulfur phosphorus ratio in Oregon, 447-453 
volume-weight of, 217 
Stoke’s law, use of, in making mechanical 
analysis of soils, 233 
Subsoil— 
perpetually frozen, 
of N. America, 75 
of Siberia, 61-77 
state of aggregation of Al and Fe in, 321 
Sulfate, effect on state of Al and Fe colloids, 
48, 51 
Sulfur— 
content of some legumes, forage crops and 
grains, 451 
effect on— 
exchangeable calcium, 424 
nitrification, 224, 226, 230 
oxidation of, in limed and unlimed soils, 
93-105 
phosphorus ratio in Oregon soils and 
losses of, 447-453 
sulfate, method of analyzing in soils, 95 
Sunflower— 
composition of, 86 
sulfur and phosphorus content of, 451 
Timothy— 
nitrogen content of, 8 
sulfur and phosphorus content of, 451 
Tomatoes, manganese in, 153 
Volume-weight, determination of active, of 
soils, 217 
Water—see also Moisture 
movement of, in drains, 53 
relations of pineapple plants, 305-315 
unfree, effect on phosphorus fixation, 287 
Wheat— 
composition of, 86, 444 
growth factors in, as related to culture 
solutions, 442 
nitrogen content in grain and straw, 8 
sulfur and phosphorus content of, 451 
Zeolites— 
determination of base-exchange capacity 
in, 387 
stability of, towards hydrochloric acid, 388 


